Purpose: Antidepressants possessing a wide range of pharmacological properties are available for the daily treatment of major depressive disorders (MDD). However, MDD patients with a partial response or a resistance to standard antidepressant therapy need to be treated with adjunctive psychotropic drugs such as mood stabilizers or atypical antipsychotics in order to achieve full remission. Investigation of combination pharmacotherapy in actual clinical practice could provide an insight into the features of adjunctive medications. Methods: The subjects of the study were MDD inpatients who were admitted from April 2010 to March 2013. The demographic and clinical data and prescription profiles for the psychotropic drugs at discharge were obtained from the medical charts of the patients. A statistical analysis of the data was conducted to clarify the difference between a single episode and recurrent episodes of MDD. Results: The adjunctive medication prescription rate for patients with recurrent episodes was significantly higher for antipsychotics, mood stabilizers and hypnotic drugs than that for patients with a single episode, even though no statistically significant differences were found between the two types of patients in their background characteristics. In addition, the proportion of patients who received prescriptions for both adjunctive antipsychotics and adjunctive mood stabilizers was understandably higher for recurrent MDD patients. Discussion: The present cross-sectional study demonstrated that there is a general tendency toward the prescription of multiple psychotropic drugs for the treatment of MDD inpatients, and that this tendency was more prominent in patients with recurrent episodes. Therefore, a well-designed treatment protocol that is supported by evidence from clinical trials is indispensable for the treatment of MDD in clinical practice.
INTRODUCTION
Since standard antidepressant therapy enables only a limited number of patients with major depressive disorders (MDD) to achieve a sufficient clinical response and remission [1, 2] , a stepwise strategy including a change in the antidepressant and the use of adjunctive psychotropic drugs for augmentation [3] is also required in daily clinical practice. While four SSRIs and two SNRIs can be used in Japan, it appears that the possibility that tricyclic antidepressants could be useful for treating MDD that is resistant to the new generation of antidepressants cannot be ruled out. Mood stabilizers, such as lithium carbonate, have an antidepressant augmentation effect [4] as well as a potential prophylactic effect on relapse or recurrence of the MDD episode [5, 6] . Atypical antipsychotic drugs have also been proven to be effective augmentation agents [7] . In addition, a small number of studies has shown the superiority of using combinations of antidepressants, such as mirtazapine plus an SSRI or a tricyclic antidepressant plus an SSRI, from the beginning of treatment of MDD [8] . The present study surveyed a range of pharmacological treatments in inpatients with MDD in order to clarify the current state of therapies and the tendency to provide adjunctive pharmacological treatment for MDD during hospital care. The frequency of use of psychotropic drugs in patients with single episodes of MDD was compared to that in patients with recurrent episodes. There was a stronger tendency towards the co-administration of mood stabilizers or antipsychotics in patients with recurrent episodes.
MATERIALS AND METHODS
The present study included 191 cases of patients with major depressive disorders admitted to the Tokyo Medical and Dental University Medical Hospital from April 2010 to March 2013. Fourteen patients were admitted twice and one patient was admitted three times during this interval due to relapse or recurrence of their depressive disorders. The psychiatrists (authors) diagnosed the inpatients using the criteria of the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text revision (DSM-IV-TR) [9] , and assessed the patients using the 17-item Hamilton Depression Rating Scale (HAM-D17) [10] . The demographic data and prescription profiles for all medications at discharge from the hospital were obtained from the medical charts of the patients. Written informed consent was obtained from all the patients, indicating their approval of the use of their clinical information in the study.
STATISTICAL ANALYSIS
Univariate comparisons of the characteristics of the inpatients with a single episode and the inpatients with recurrent episodes were conducted using chi-squared tests or Fisher's exact tests for the categorical variables and t-tests for the continuous variables. All tests were two-tailed with significance levels of 0.05. A statistical analysis was performed using the Statistical Package for the Social Sciences, version 11.0 (SPSS, Chicago).
RESULTS
The demographic and clinical characteristics of the inpatients with major depressive disorders are shown in Table 1 . There were no statistically significant differences between the patients with a single episode and the patients with recurrent episodes either in their basic characteristics, i.e., age and sex, or in their clinical profiles, i.e., duration of admission, severity of illness, and scores of HAM-D17 at admission and at discharge. Table 2 shows the frequency of use of each type of psychotropic drug classified into five categories: antidepressants, antipsychotics, mood stabilizers, anxiolytics, and hypnotics. The doses of all of the psychotropic drugs were within the standard clinical dose ranges. Although the prescription rate was significantly higher in patients with recurrent episodes than in patients with single episodes for antipsychotics (χ2 = 5.06, d.f. = 1, p = 0.019), mood stabilizers (χ2 = 10.661, d.f. = 1, p = 0.001), and hypnotic drugs (χ2 = 5.600, d.f. = 1, p = 0.018), there was no difference between the two groups in the rate of prescription of antidepressants or anxiolytics. Electroconvulsive therapy (ECT) was performed in combination with pharmacotherapy in seven patients with single episodes and 16 patients with recurrent episodes. There was no difference between the two groups in the frequency of use of each type of antidepressant (χ2 = 8.333, d.f. = 5, p = 0.139) ( Figure 1 ). The most commonly used type of antidepressant was selective serotonin reuptake inhibitors (SSRIs) (n = 80), i.e., sertraline, paroxetine, escitalopram, and fluvoxamine, and the next most common was mirtazapine (n = 63), followed by trazodone (n = 59). The use of tricycles (n = 33), such as amoxapine, nortriptyline, and clomipramine, serotonin and noradrenaline reuptake inhibitors (SNRIs) (n = 28), i.e., duloxetine and milnacipram, 7 and tetracyclics (n = 33), i.e., maprotiline and mianserin, was relatively uncommon. Patients receiving a single antidepressant accounted for only 87 of 191 cases with MDD, and the prescriptions that were written for MDD patients included several different combinations of antidepressants. A large proportion of these patients were treated with mirtazapine or trazodone, and 38 of the 63 patients who were treated with mirtazapine and 52 of the 59 patients who were treated with trazodone also received other antidepressants. (5) ns The numbers of patients are shown in parentheses. The differences between patients with single episodes and patients with recurrent episodes in the distribution of combination drug therapies were analyzed using the chi-squared test (χ2 = 12.325, d.f. = 5, p = 0.031). ns: not significant.
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The frequency of use of antidepressants in inpatients with major depressive disorders with single and recurrent episodes. Data are divided into four groups and two antidepressants. The serotonin reuptake inhibitors (SSRIs) included sertraline, paroxetine, escitalopram, and fluvoxamine, and the serotonin and noradrenaline reuptake inhibitors (SNRIs) were duloxetine and milnacipram. Five tricyclic antidepressants, i.e., amoxapine, amitriptyline, nortriptyline, clomipramine, and imipramine, and two tetracyclics, i.e., maprotiline and mianserin, were used for the major depressive disorders. There was no difference in the frequency of use of each type of antidepressant between the single and recurrent types of MDD (χ2 = 8.333, d.f. = 5, p = 0.139).
Figure 2.
The adjunctive use of mood stabilizers in inpatients with major depressive disorder. Forty-one inpatients with recurrent episodes (A) and nine inpatients with a single episode (B) were prescribed mood stabilizers; the pattern of prescription was classified into four groups, namely lithium (Li) alone, valproic acid (VPA) alone, a combination of Li and VPA, and other (Li plus carbamazepine or lamotrigine).
Mood stabilizers were administered to the MDD patients for therapeutic purposes, i.e., augmentation of antidepressants, prevention from recurrence of depressive episodes and stabilization of manic symptoms in a subthreshold level of the hypomanic episode [9] . The frequency of use of mood stabilizers in the MDD patients, stratified by the type of drug and the objective of use, is shown in Figure 2 . With regard to augmentation, lithium carbonate targeted the core symptoms of depression, such as depressed mood and 9 loss of energy, while valproic acid was mainly given for patients who easily switch from normothymia to a depressive state. Lithium carbonate was also used for prophylaxis in eight patients with recurrent episodes and two patients with single episodes after ECT. Mood stabilizers were used to treat manic symptoms in eight patients with recurrent episodes. A profile of the psychotropic combinations administered to all the MDD patients is shown in Table 3 . A statistically significant difference was observed in the frequency of each type of combination between patients with single episodes and patients with recurrent episodes (χ2 = 12.325, d.f. = 5, p = 0.031). The use of a combination of three types of psychotropic drugs, i.e., antidepressants, mood stabilizers, and antipsychotic drugs, was significantly higher in patients with recurrent episodes, and the prescription of an antidepressant with no adjunctions was substantially lower.
DISCUSSION
The present study demonstrated that inpatients with recurrent episodes more frequently received antipsychotic drugs, mood stabilizers, and hypnotics at discharge from the hospital than patients with single episodes, even though there were no differences between the two types of patients in the severity of illness, outcome of treatment, or duration of hospital stay. Naturally, the rate of use of both antipsychotics and mood stabilizers as add-on therapy to antidepressants was higher in patients with recurrent episodes than in patients with single episodes. The effectiveness of the augmentation of antidepressants with lithium has been demonstrated by a meta-analysis [4] . It appears that valproic acid was also effective for augmentation targeting the vulnerable mood state in the present study. In addition to the augmentation of antidepressants, mood stabilizers were administered to inpatients with MDD with recurrent episodes not only for the prevention of recurrence of the MDD episode, but also for stabilizing a mixed depressed state. It has been reported that add-on treatment with lithium as an antidepressant after ECT had a prophylactic effect on the relapse or recurrence of the MDD episode [5, 6] . We also reported the efficacy in two cases of elderly patients with recurrent MDD [11] . Attention to the subthreshold hypomanic state from the perspectives of diagnosis and treatment is required in clinical practice [12] [13] [14] . In the present study, several inpatients with recurrent episodes who exhibited manic symptoms, such as irritability, talkativeness, or increased activity, adjunctively received mood stabilizers. This study also shows that more than half of all patients received a combination of antidepressants during the treatment of the episode of MDD. The majority of patients who received a combination of antidepressants received mirtazapine or trazodone. The superiority of combination therapy with mirtazapine and an SSRIs to an SSRI alone for achieving remission has been proven in a few studies [15, 16] . A low-dose (25-75 mg/day) of trazodone was used in the present study due to its anxiolytic action and its ability to normalize sleep patterns in depressed patients [17] . Taking into account the high prescription rate of hypnotic drugs in patients with recurrent MDD, the resistance of insomnia to standard antidepressant therapy may be one of the practical problems encountered in the therapeutic approach to remission in MDD inpatients. Antipsychotic drugs were prescribed to inpatients with MDD for the augmentation of antidepressants, which was more common in patients with recurrent episodes than in patients with single episodes in the present study. The effectiveness of atypical antipsychotics, i.e., quetiapine, olanzapine, risperidone, and aripiprazole, as add-on therapy in MDD has been supported by a meta-analysis of placebo-controlled randomized trials [7] . The availability of antipsychotics as an on-label use in Japan [18] would allow evidence to be gathered for determining the efficacy of augmentation.
In conclusion, although this present cross-sectional study has a number of limitations, such as an institutional bias, this study shows that there is a general tendency towards the use a combination of psychotropic drugs for the treatment of MDD, and that this tendency was more pronounced in patients with recurrent episodes than in patients with single episodes, and was associated with a resistance to pharmacotherapy and other factors such as prophylaxis and the complexity of the symptoms. An adequate combination of psychotropic drugs seems to be indispensable for MDD inpatients with moderate or severe intensity to achieve remission and remain in a state of remission.
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